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Abstract 
This review explores characteristics of facial primes employed in priming studies of racial 
prejudice and stereotyping.  It addresses the role of perceptual, cue-based processing of visual 
stimuli characteristics in altering racial typicality, and the effects of different moderators.  The 
authors document the nature of variability in primes and moderators used in priming studies (N = 
96) up to 2009.  Methodological and conceptual implications are discussed, along with gaps in 
the field.  Better control over facial primes employed, more accuracy in reporting and open 
access to procedural information are suggested in an effort to improve the state of racial priming 
research.  
 
Keywords: priming; pictorial primes; implicit and automatic measures; racial prejudice and 
stereotyping  
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Pictorial Race Activation in Priming Measures 
In studies of implicit racial prejudice and stereotyping, participants are frequently 
presented with Black and White faces in a variety of experimental priming paradigms.  These 
faces are commonly used to activate a racial concept (e.g., “Black” or “White”) in order to 
examine conscious and unconscious processing of racial stimuli and their effects on affect, 
attitudes, and behavior.  However, pictorial primes vary along a number of dimensions such as 
racial typicality, size of the stimuli presented, mode of color presentation, degree of schematic 
presentation, mode of stimuli creation, and whether or not pre-testing of stimuli was performed 
on any dimensions.  The purpose of this paper is to review research on racial priming in studies 
of implicit prejudice and stereotyping specifically toward Black individuals, with a focus on 
pictorial primes, that is, pictures of Black and/or White faces.  We will address the potential 
importance of facial stimuli characteristics.  The major goals of the review are (a) to describe 
relevant theories that address why primes are important to study, (b) to document variability in 
primes and characteristics of studies by tabulating these potential moderators, and (c) to identify 
implications of these methodological choices for current and future research in this area.   
Implicit Measures of Stereotyping and Prejudice   
Racial prejudice and discrimination are critical social problems, but given social 
desirability concerns, people are not often willing to admit to prejudicial attitudes.  To address 
this problem, implicit methods have been developed (see Blair, 2001; Fazio, 2001; Fazio & 
Olson, 2003 for review).  Implicit measures avoid asking participants about their attitudes or 
stereotypes explicitly. Instead they indirectly access attitudes and stereotypes. Their 
measurement outcomes reflect attitudes and stereotypes (a) that people might not be aware are 
being measured, (b) to which people might have only limited access, and (c) over which people 
might not be able to exert control (see De Houwer, 2006, Fazio & Olson, 2003).  Research 
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employing implicit measures generally finds substantial evidence of negative evaluations of 
Blacks (e.g., Dovidio, Kawakami, Johnson, Johnson & Howard, 1997; Fazio, Jackson, Dunton, 
& Williams, 1995; Payne, 2001).  The most commonly employed procedures are the Implicit 
Associations Test (IAT) (Greenwald, McGee, & Schwartz, 1998) and priming tasks (see 
Wittenbrink, 2007, De Houwer, 2006 for detailed overviews of the priming tasks).   
Generally, in priming tasks that investigate racial biases a participant is presented with a 
racial stimulus (prime) followed by a target. In an evaluative judgment task the target is a 
positively or negatively valenced word. In a lexical decision task the target is a racial stereotypic 
trait, a word unrelated to race/racial stereotypes or a non-word.  A participant makes a “good” 
versus “bad” judgment (in an evaluative judgment task) or a “word” versus “non-word” 
judgment (in a lexical decision task) about the target by selecting a corresponding key on a 
keyboard or by making a verbal response. There are variations of the evaluative judgment task, 
for example, when targets are positively and negatively valenced words, and additional target 
words (e.g., describing houses) and the judgment is whether the target word is a descriptor of a 
person or a house (Dovidio et al., 1997 type of task). There are some other tasks that use pictorial 
targets such as the “guns-tools”/Weapons Identification Task (Payne, 2001) in which the target 
of judgment is a gun or a tool and the type of decision is likewise “gun” or “tool” or the affect 
misattribution procedure (Payne, Cheng, Govorun, & Stewart, 2005) in which the target of 
judgment is a neutral Chinese ideograph and the decision is whether the ideograph is more or 
less pleasant than the average Chinese ideograph. Note that our descriptions of the tasks are 
abbreviated and capture the gist of priming procedures, without specific details (e.g., presence of 
masking before and after prime presentation, positions of targets and primes, etc.) and we refer 
readers to original studies for detailed procedures.  
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Some experimental paradigms are not based on the task types described (e.g., Bargh, 
Chen & Burrows, 1996; Brown et al., 2003; Chen and Bargh, 1997, Colcombe, 2000; Massey, 
2003; Spencer et al., 1998; Phelps, O’Connor, Cunningham, Funayama, Getenby, Gore, & 
Banaji, 2002). We will refer to them as “non-classical” priming tasks, as they do not necessarily 
have a target of judgment, as opposed to the “classical” priming tasks that always do have a 
prime, a target and a judgment required.   
 This variety of tasks can have important conceptual implications.  De Houwer (2009) 
argues that in affective priming tasks, such as an evaluative judgment task, there is an irrelevant 
stimulus-response (in)compatibility. As we previously described, a prime (i.e., stimulus) is 
followed by a target that needs to be classified by valence. The valence of the prime is 
compatible with the valence of the response on congruent trials (e.g., when Black faces are 
followed by negatively valenced words and the correct response is “bad”) and not compatible on 
incongruent trials (e.g., when Black faces are followed by positively valenced words and the 
correct response is “good). The congruency of the task-irrelevant feature of a stimulus (e.g., 
prime valence) to a response valence varies.  The most important implication is that the concept 
(e.g., White or Black) we are measuring attitudes toward is “implemented at the level of the 
irrelevant stimulus feature” (De Houwer, 2009, p. 379), that is, at the level of facial primes.  De 
Houwer posits that due to different characteristics of facial primes, noise can be introduced into 
the measure of attitudes: Participants might attend to various features of stimuli, other than a 
category or concept under investigation. Essentially, category/concept salience is reduced in that 
type of procedure (De Houwer, 2003; De Houwer, 2009) in comparison to paradigms such as the 
Implicit Association Test (IAT, Greenwald, McGhee & Schwartz, 1998), outcomes of which 
depend on the valence of the categories under investigation (e.g., Black or White) rather than the 
properties of the exemplars (e.g., faces of Black and White individuals).  
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Nature of Primes and Racial Typicality 
 Most implicit racial bias research is based on the assumption that the nature of the prime 
such as racial characteristics (e.g., a Black face versus a White face) will influence participants’ 
responses to the target (e.g., positive and negative words).  Previous research has explored the 
extent to which the degree of racial typicality 1 in the primes might affect implicit and explicit 
judgments or evaluations (e.g., Blair, Judd, Sadler, & Jenkins, 2002; Blair, Judd, & Chapleau, 
2004; Blair, Judd, & Fallman, 2004; Blair, Chapleau, & Judd, 2005; Dasgupta, Banaji, & 
Abelson, 1999; Dixxon & Maddox, 2005; Eberhardt, Davies, Purdie-Vaughns, & Johnson, 2006; 
Kahn & Davies, 2010; Livingston & Brewer, 2002; Ma & Correll, 2011; Maddox & Gray, 2002; 
Oliver, Jackson, Moses, & Dangerfield, 2004).  These researchers manipulate racial categories 
by varying the extent to which a particular face is representative of a specific racial group, for 
example, by manipulating darkness of skin color, width and shape of nose, eyes and lips, 
eyebrow height and separation, and hair texture and quantity.  Faces are constructed or selected 
to vary in their “Afrocentric” physiognomy, prototypicality, or racial phenotypicality.  Even 
though the concept of racial typicality is very loosely defined and represented by different 
combinations of various features from one study to the next, images with more Afrocentric 
features generally elicit more negative evaluations. This holds for both traditional explicit and 
implicit measures of attitudes (for review, see Maddox, 2004; Maddox & Dukes, 2008).   
The importance of this work lies in several key features.  First, it demonstrates that when 
racial typicality is manipulated, it influences implicit and explicit racial attitudes.  Second, the 
stimulus features that can influence racial typicality are apparently quite varied.  Third, 
researchers often do not manipulate racial typicality on purpose but instead use a set of stimuli 
that have typicality implications arising from the various features of the stimuli. 
Racial Typicality and Cue-Based Perceptual Processing 
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The impact of racial typicality on priming effects was originally studied by Livingston 
and Brewer (2002). Livingston and Brewer defined prototypicality as a set of features including 
hair structure, skin color, shape and size of the nose/lips/chin, and shape and size of the eyes.  
African American primes were divided into two groups: low prototypicality (LP) and high 
prototypicality (HP).  In an evaluative priming task, automatic evaluations of HP African 
Americans were more negative than those of LP African Americans; LP African American 
primes received a pattern of facilitation similar to that of White primes.  However, when 
participants were asked to perform a racial categorization task prior to performing an evaluative 
judgment task, both LP and HP primes received similar negative automatic evaluations.  
Livingston and Brewer suggested that facial features per se elicit affective responses—indicative 
of perceptual cue-based processing—that sometimes are independent of category-based 
processing (based on the associations of racial categories and valenced evaluations) altogether.  
Further support was provided by recent studies employing affective priming tasks 
(Hagiwara, Kashy, & Cesario, 2012; Stepanova & Strube, 2012). In these studies the authors 
attempted to disentangle the effects of several facial features defining racial typicality that were 
confounded in previous work (i.e., skin color and facial physiognomy). This was done by 
manipulating skin tone and other facial features of facial primes independently. Stepanova and 
Strube employed six faces with two levels of skin color (dark vs. light) and three levels of facial 
features (high Afrocentric vs. low Afrocentric vs. Eurocentric) as primes; while Hagiwara et al. 
(2012) selected faces with either very dark or very light skin color and then manipulated their lip 
thickness and nose width simultaneously to create two levels of facial features (high vs. low 
Afrocentric).  These studies showed that people responded more negatively toward faces with 
dark skin color than faces with light skin color. Additionally, above and beyond the skin color 
effect, people responded more negatively toward primes with high Afrocentric facial features 
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than primes with low Afrocentric facial features. Skin color and facial features independently 
affected participants’ responses in affective priming tasks. These findings indicate that effects of 
facial cues are independent in racial priming studies. More importantly, they suggest that faces 
used for activation of racial categories might not necessarily tap into a general racial category 
“Black” and facial features (and possibly other visual cues) can evoke other types of processing.  
This route was described by a model of racial phenotypicality (Maddox, 2004; Maddox & 
Dukes, 2008) as a feature-based route of racial typicality, as opposed to a category-based route. 
This model suggests that differential levels of responding in priming tasks to primes of various 
racial typicality might be due to (a) activation of a superordinate category and subsequent 
activation of meaningful subcategories and thoughts and feelings associated with them; or (b) a 
direct association between facial cues and cognitions and feelings associated with them 
independent of the category activation. Note that multiple views of mental representations can be 
proposed explaining how less or more racially typical facial primes produce racial bias effects in 
priming tasks (e.g., associate network models, schema models, connectionist models among 
others, see a recent literature review on models of mental representations in implicit social 
cognition research by Payne and Cameron, 2012). Although the complexity, structure and 
mechanisms of these models are beyond the scope of this review, multiple models suggest that 
certain mental representations (e.g., dark skin tone) can be linked to evaluative/trait associations 
directly. If a certain marker (e.g., dark skin color) is always associated with a category (Black) 
evoking negative affect or a certain trait, eventually the marker will get associated with negative 
affect or the trait, as implicit attitudes accumulate slowly and incrementally through repeated 
associations of mental representations (e.g., Rydell & McConnell, 2006; Rydell, McConnell, 
Mackie, & Strain, 2006). 
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The use of more or less typical faces might influence the effects obtained in priming 
tasks; resulting in higher or lower estimates of racial bias correspondingly.  We believe that cue-
based processing is especially likely to occur in priming tasks, because the concept (e.g., White 
or Black) we are measuring attitudes toward is implemented at the level of facial primes and 
primes are commonly presented for a very brief period of time, as short as 13 ms. In sum, facial 
stimuli are not processed categorically and their nature (e.g., unique visual characteristics) may 
induce quite different cue-based processing depending on the features present. 
Perceptual Cue-Based Processing: Typicality and Beyond 
Besides features varying on racial typicality, other visual characteristics of stimuli might 
also be important.  For example, Stepanova and Strube (2009) found that whether stimuli were 
presented in gray-scale or color affected perceivers’ conscious judgments of racial typicality.  
Eurocentric faces were perceived as more European American in the grayscale presentation 
mode than in the color mode.  Independent of facial physiognomy, dark skin tone faces were 
perceived as more African American than light skin tone faces and this was especially true when 
faces were presented in color than in grayscale. Analogously, facial cues can have differential 
impact on priming effects.  Stepanova and Strube (2012) found that only in the color mode was 
there bias toward dark skin tone primes in an affective priming task.  Gray-scale mode might 
downplay the racial effects usually obtained: when skin tone is presented in the gray-scale mode, 
there is less negativity toward dark skin primes than in the color mode.   
 When cue-based processing is very broadly defined and encompasses a wide variety of 
visual cues, it suggests that quite a number of visual characteristics can alter the racial typicality 
of facial primes employed, thus leading researchers to under or overestimate racial biases.  We 
discussed mode of color presentation. Other visual characteristics that may have this impact are 
(but are not limited to) size of the stimuli presentation (cropped vs. non-cropped), degree of 
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schematic presentation, and mode of stimuli creation (actual photograph, drawing, etc.).  For 
example, when cropped images are presented, it is possible that certain facial features will be 
weighted differently than when a full head shot is used, producing primes with different 
implications for racial typicality. Analogously, when a face presented is very schematic, it might 
be evaluated as more racially typical than a less schematic facial stimulus (i.e., an actual 
photograph) because racial features are especially prominent or salient. Also, if primes are not 
matched on likeability, attractiveness, affective expression, or aggression, stronger racial effects 
can be expected potentially due to researchers’ selection biases.  These speculations await 
empirical tests but highlight that “irrelevant” aspects of primes may not be so irrelevant after all.  
There are several important caveats to consider in our application of cue-based perceptual 
processing.  First, there is the possibility that visual characteristics can change something else 
(e.g., perceived threat, attractiveness, age, or other characteristics) about a prime—not racial 
typicality—that then could lead to differential priming effects.  Second, racial typicality as well 
as attractiveness, age, threat, etc., can potentially vary as a function of contextual manipulations 
in the various procedures employed.  Currently, there is not enough empirical evidence for 
typicality effects emerging under various contextual manipulations (but see Livingston & 
Brewer, 2002, Experiment 4). Third, we have focused on visual cues that might affect the 
typicality of Black primes.  Note that racial priming effects are obtained as a result of comparing 
participants’ responses to targets when primed with Black versus White primes.2 Accordingly, 
the impact of visual characteristics must be viewed in the context of the difference between 
responses to Black and White stimuli.  Some characteristics might make White faces appear as 
more White AND Black faces as more Black, OR White faces as less White and Black faces as 
less Black, OR produce several other possible combinations of changes.   
Additional Moderators  
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A priming task is very often just a part of a larger experimental procedure, and frequently 
other tasks and measures are also included, as well as additional manipulations within the 
priming task itself (within-study moderators).  Hence, there is a multitude of moderators in any 
given study that could attenuate priming effects.   
There are also several types of moderators that vary between studies and address various 
detailed aspects of procedure (how and what type of moderators), that is, general study 
characteristics.  These include characteristics of participants (e.g., number, age, gender, student 
status, ethnic and racial make-up, attrition rate), types of priming tasks (e.g., shoot-don’t 
shoot/First Person Shooter task, crime-related object identification, etc.), if a priming 
manipulation is a between or within-subjects manipulation, and types of dependent variables.  
Some of these (e.g., stimuli mode of presentation and information on pre-testing of stimuli), of 
course, have important conceptual implications as we described previously.  All of them are 
potentially important in comparing priming effects across studies.  Many of these moderators 
have been given attention in the priming literature, but quite a number have been ignored.  
Indeed, it is largely unknown how much variability exists in the priming literature regarding the 
vast majority of these moderators.   
Inventory of Moderators in Priming Research 
The purpose of this qualitative and quantitative component is to describe the 
representation and variability of pictorial primes and some moderators in racial priming studies 
published up to 2009.  We reviewed the available literature, and identified and tabulated the 
presence of many potential moderators.  We focused on documenting the number and nature of 
the primes and some moderators.  This descriptive summary highlights conceptual and 
methodological implications for current and future research in the area.  
Method 
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 Research articles and theses were searched using PsycInfo and ProQuest to locate 
relevant studies published prior to the year of 2007. Papers in press at the time were published 
later in 2007-2009 and are included as well.  We used various combinations of the following key 
words: priming, Black, African American, race or racial, implicit, automatic, prejudice, 
attitudes, bias. Also, Science Citation Index, Social Sciences Citation Index and Arts and 
Humanities Citation Index (using Fazio et al. 1995; and Dovidio et al. 1997, earliest priming 
studies, for cited reference search) and cross-referencing were used.  The initial list of studies 
had very broad inclusion criteria, and some studies were subsequently excluded upon further 
examination.  If selected studies did not provide the pictorial stimuli that were used, the authors 
of the manuscripts were contacted by mail to provide their original stimuli and any data on their 
norming.  If stimuli were not received, we followed up with email, then again with regular mail 
and email once more.  To obtain unpublished studies, we sent an email message to professional 
electronic mailing lists of the Society for Personality and Social Psychology, the Society for the 
Psychological Study of Social Issues, the Society of Experimental Social Psychology and posted 
a request at the Professional Discussion Forum at the Social Psychology Network.  Original 
methodology, results, racial pictorial primes and any pre-testing data were requested in any form.  
Exclusion Criteria 
 We excluded studies based on their procedural characteristics: when faces were not 
primes, but targets of judgment, when researchers used IAT, SC-IAT or Go/No-go Tasks as 
implicit measurement tasks, and when the Black primes were not used. 3  Also, we excluded 
studies in which the target of judgment and prime were confounded.  Note that we did not 
exclude studies employing tasks such as shoot-don’t shoot/First Person Shooter task where 
participants are presented with individuals holding either guns or innocuous objects and have to 
make a “to shoot” or “not to shoot” decision (e.g., Corell et al., 2002; Corell et al., 2006; 
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Greenwald et al., 2003), even though the primes and the targets of judgment were confounded.  
These studies were included because they tap into more automatic racial attitudes and stereotypic 
associations.  When participants are instructed to respond to a target of judgment within a limited 
timeframe or as soon as possible, their cognitive resources are limited and self-control 
strategies/self-presentation concerns get disrupted (Bodenhausen, 1990; Govorun & Payne, 
2006; Richeson et al., 2003).   
Coding Guide 
 The coding guide included (a) general study characteristics, (b) characteristics of 
participants, (c) procedural aspects of the studies, (d) contextual variables, (e) characteristics of 
primes, and (f) information on pre-testing of facial stimuli.  Two independent coders, the third 
and the fourth author, performed the coding of studies. A pilot coding was conducted on 23 
randomly selected studies. Inter-rater agreement (Cohen kappa, κ) was calculated for each coded 
variable and if it was lower than .80, inconsistencies were discussed with the coders and the 
coding guide was revised. After the revision, coders coded the remaining studies and inter-rater 
agreement was calculated again. Whenever two coders disagreed on any given decision, the first 
author served as a tie-breaker.  When new information was uncovered, the coding guide was 
modified to accommodate it. Final analysis revealed that for most of the variables 4, kappas were 
acceptable (κ ≥.60) with only a very few (N = 6) below .41, which is considered below moderate 
agreement, but fair (Landis & Koch, 1977).   
Results 
 The final sample size was 965. Not all of the variables that were coded are presented here.  
Instead, we focus on those relevant to the issues discussed in this review 6.  
Stimuli Received 
PICTORIAL RACE ACTIVATION                                                                                        15 
 We originally contacted 46 researchers with a request to provide stimuli and any 
information related to pre-testing.  Five more researchers—usually, second, third, or fourth 
authors—were contacted later per request of original first authors/academic advisors or their lack 
of response.  From these requests, we received 29 stimulus sets or samples (although we did not 
include all of these studies in the final analysis, see exclusion criteria).  Some of these stimuli 
were used for more than one study. Therefore, our return rate was 63% of the original 46 
requests, 57% of all 51 researchers’ requests and 56% of all 52 requests.   
Accessibility of Stimuli  
 Most of the studies did not provide any of the priming stimuli materials (68.8%), some 
provided only samples of primes (29.2%), and only 2.1% provided all stimuli within a 
manuscript.  We had requested all stimuli from 84 studies that were not fully available for review 
(if no stimuli were reproduced or only samples were given in a paper and the authors were not 
using the publically available Nosek et al., 2002 stimuli).  We received stimuli for 64.3% of 
those.  Most of the received stimuli were complete sets (72.2%) with the remainder being 
samples (24.1 %) of stimuli.  Even though the return rate was high, there were stimuli that were 
neither provided in the original sources nor could be obtained from the authors. 
Stimuli Authorship and Origination 
 Stimuli authorship revealed that although some of the studies used the Nosek et al. 
(12.5%), Fazio et al. (12.5%) and Dovidio et al. (6.2%) stimuli (see Figure 1 for examples), most 
employed their own stimuli (68.8%).  See sources of stimuli displayed in Figure 2.  
Stimuli Gender and Ethnic Composition 
 All studies included in this review used Black European or African American primes 
because  the focus of this review is pictorial priming assessing stereotypes and attitudes toward 
Blacks.  Almost all studies included White primes as well (99%) with only one study comparing 
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African American and Asian American primes (Colcombe, 2003, Study 4).  Additionally, some 
studies included Asian Americans (23.4%), Hispanic Americans (16%) and Alaskan 
Native/Native American/Pacific Islander (1.1%) primes.  Most of the studies employed male 
primes only (64.6%) and only 31.2% employed both female and male primes. The average 
number of unique male primes per study was 20.97 (SD = 32.32) and the average number of 
unique female primes was 9.56 (SD = 15.63). The average number of unique primes per study 
was 26.80 (SD = 32.41).   
Racial Typicality of Primes  
 Most of the studies did not mention the status of racial typicality/prior racial 
categorization of their primes (85.4%), but some (9.4%) mentioned that it was controlled, and 
only a few (5.2%) manipulated it. Most studies (92.7%) did not mention typicality of their non-
White primes, although 2.1% mentioned the same degree of typicality for all non-White primes 
and 5.2% reported different degrees of typicality for all non-White primes.   
Various Visual Properties of Stimuli 
 Below we present results for different properties of the stimuli, based on coder 
judgments.  Most of the studies (55.2%) had realistic looking stimuli, 10.4% of the studies had 
schematic looking stimuli, 32.3% of the studies used stimuli that were not available and 2.1% of 
the studies used stimuli that were not accessible due to technical difficulties.  Color presentation 
of primes also varied: 30.2% of the studies used stimuli in grayscale, 35.4% used stimuli in 
color, and in 34.4% this judgment could not be made due to a lack of information and technical 
difficulties.  There was variability in size of the presentation as well (see Figure 3).  
 Affective expression of primes was manipulated in 3.1% of studies, was controlled to be 
constant (most commonly, neutral) in 45.8%, and in 51% it was not mentioned.  In 14.6% of the 
sets, some or all primes had a smiling expression, in 62.5% of the sets neutral expressions were 
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present, and in 4.2% of the sets some or all primes had negative expressions (in all the remaining 
cases, primes either did not have the affective expression in question or it was impossible to tell).   
Backgrounds 
 Sometimes researchers used a plain neutral background one normally would see behind a 
headshot.  In 50.7% of the studies that background was controlled, in 1.4% the background was 
manipulated and in 47.9% the background was not mentioned.  The background was the same 
for all primes in about a third of the studies (29.4%), the background was different in about a 
quarter of the studies (23.5%), and was not specified in the remaining studies (47.1%).  The color 
distribution of backgrounds was the following: colored polychromatic (11.8%), grayscale or 
black/white (41.2%), and in 47.1% of studies information was not available.  As for the 
background lightness, in 40.3% of studies Black primes were presented on light background, 
whereas in 37.5% of the studies White primes were presented on light background, analogously, 
in 9.7% of the studies Black primes were presented on dark background whereas in 12.5% of 
studies White primes were presented on a dark background.  We tried to identify if authors used 
more than one color when they used polychromatic backgrounds.  In 20.8% of the studies both 
Black and White primes were presented on a background of the same color, and in 23.3% of 
studies they were presented on backgrounds of multiple colors.   
Pre-Testing of Stimuli 
 Figure 4 presents results for the pre-testing. The pre-testing on several properties was 
mentioned only in two studies. It was most commonly performed by independent participants 
(71.4%) or research participants themselves after the main study (5.7%). In 22.9% of studies 
there was no information on who performed pre-testing.  Even if pre-testing was performed, 
numerical data are rarely reported.  At least some kind of numerical data was reported in 31.6% 
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of those studies that mentioned pre-testing in text; 41.7% of reported data were in the form of 
means, 25% reported significance tests and 33.3% reported both means and significance testing.   
Tasks and Targets of Judgment 
 The tasks employed in priming studies also show substantial variability (see Figure 5). If 
a task employed was a “classical” priming task, most of the studies used lexical targets (63.3%), 
and some-pictorial (35.4%), while only very few employed both (1.3%).     
Variability in Participants  
 We recorded various demographics before and after any data were discarded by the 
authors. Here we report data for the final samples only (see Table 1 for demographics data before 
and after any data were discarded). Note that even though we provide original means, means 
within each of the subcategories often are not correct reflections of the data because authors did 
not always report precisely who was recruited or dropped from the final analysis. Therefore, 
there are many missing cells and this is not an accurate portrayal of recruitment and drop-out 
rates.  The only numbers that were completely available were the original total number of 
participants and a final total number of participants.  As Table 1 shows, the majority of 
participants were college students, female and White, with a mean age of 19.15.  Final samples 
(after some participants were discarded) had the following ethnicity distribution. White 
participants were represented in 69.8% of the studies, not present in 1% of the studies, and in 
29.2% studies it was impossible to tell.  Only 13.5% of studies employed Black participants in 
final samples, whereas 76% did not, and in 10.4% it was impossible to tell.  Some studies 
employed Asian Americans (15.6%), but most did not (53.1%), and it could not be determined in 
some cases (31.2%).  Some studies employed Hispanic Americans (15.6%), but most did not 
(54.2%), and in 30.2% of studies it could not be determined.  Only 2.1% of studies reported 
Alaskan Native/Native American/Pacific Islander participants, 66.7% did not, and it could not be 
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determined in 31.2% of studies.  One percent of studies reported international participants, 
whereas 68.8% did not, and it was not possible to determine in 30.2% of studies. As for 
participants whose ethnicity was not listed, 28.1% of studies reported this fact, but 60.4% did 
not, and it was not possible to determine in 11.5% of studies. For participants’ gender, only 1% 
of studies employed male participants only, 5.2% of studies used female participants only, 70.8% 
used participants of both genders, and in 22.9% a gender break-down was not reported.   
Other Moderators 
 In most of the studies, primes were presented within-subjects (87.5%).  In 2.1% of studies 
purpose disclosure (e.g., whether or not participants knew the purpose of studies) was 
manipulated between subjects and in 2.1% studies it was manipulated within subjects. In the 
majority of studies it was not manipulated (95.8%). In 2.1% of studies participants were 
instructed to attend to race or race was activated before the priming task and in 2.1% of the 
studies they were instructed to attend to race or race concept was activated during the priming 
task. Participants’ attitudes were manipulated prior to the critical task (5.2% studies), and 
sometimes through prior conditioning (3.1%).  These manipulations were largely employed to 
test whether categorical information (i.e., activation of the race concept) moderates priming 
effects.  
Discussion 
In this section, we will (a) discuss the variability of stimuli and some moderators and the 
accuracy of reporting in priming studies, (b) relate these to important conceptual and 
methodological issues, and (c) discuss implications for current and future research.  
Variability in Stimuli 
The return rate for stimuli was high, and it is very encouraging that researchers were 
willing to share their stimuli. However, in 44% of all requests, we were not able to get the 
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stimuli and make any inferences about them.  It is unfortunate that some stimuli could not be 
obtained, especially when they accounted for a large set of studies (e.g., Fazio et al., 1995 
stimuli).  Most of the studies employing pictorial primes did not provide any of their stimuli for 
readers (68.8%) —neither a full set of stimuli nor samples, and only a few studies provided 
either all stimuli (2.1%) or samples (29.2%). This is a serious limitation that may have multiple 
reasons. Some researchers probably did not think that the visual variations in their stimuli were 
of interest to others.  Others probably were not aware that visual characteristics might affect the 
nature of processing and the results obtained.  Perhaps, an exclusion of stimuli was an editorial 
decision driven by limited journal space.  Regardless of the reasons, we argue that all stimuli 
should be provided in the original manuscripts or made easily available by other means.  
Almost all of the studies used White and Black primes, with other groups rarely included 
(the two largest “other” groups were Asians and Hispanics).  This largely limits conclusions 
about racial bias to that by Whites toward Blacks and leaves open much interesting work on 
other forms of racial prejudice. We specifically concentrated on White-Black racial effects, and 
only included corresponding studies.  However, inclusion of other primes might provide 
opportunities to refine understanding of the processes and moderators of racial bias.  
 Most of the studies employed male primes, likewise limiting conclusions about racial 
biases. Black male and female primes might evoke different stereotypes and affective 
associations because there are gender-based subtypes for Black stereotypes (see Schneider, 
2004). Most of the participants were young White female college students.  So, current racial 
priming studies tap into one distinctive type of bias—that experienced by young White college 
women towards Black males. This type of processing might not be representative of the most 
common forms of real life prejudice, stereotyping, and most importantly, discrimination.  
Researchers (e.g., Pratto & Sidanius 2006; Sidanius & Pratto, 1999) argue that discrimination 
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based on arbitrary social distinctions not related to either gender or age, such as race, nationality, 
ethnicity, class, clan, or caste is mostly male-on-male, in which perpetrators of violence and 
discrimination are dominant males and targets are subordinate males.  Although most of the 
research described here does employ male targets, the participants in these studies are not the 
most common perpetrators of intergroup discrimination.  Currently, these middle and upper-class 
young college women’s views of Black men are commonly presented as reflective of the general 
population and male segments of population, which may not be accurate. As this review 
indicated, samples that include male participants comprise 71.8% of studies (with 22% of studies 
not reporting gender of participants), and when male participants were included, they comprised 
about 37.6% of an average sample.  These results raise questions about the generalizability of 
findings and illustrate that a gap exists between the forms of prejudice studied and the forms that 
are most frequently exhibited in everyday life.   
The particular primes that have been used in research have likewise limited the inferences 
that can be drawn.  Even though many studies employed the Nosek et al., Fazio et al., and to a 
lesser extent, the Dovidio et al. stimuli, many more studies (68.8%) used their own idiosyncratic 
stimuli (Figure 1 provides examples of Nosek et al., Dovidio et al. and other stimuli used in 
racial priming research).  The likely impact on replication of major results is clear, but perhaps 
more important is the likely inability to replicate subtle findings that speak to important process 
differences.  They may be hidden among the variability induced by primes that vary along many 
different dimensions besides skin tone or physiognomy.  Consider the difficulties encountered by 
researchers trying to replicate or extend a study using their own stimuli (and not the original 
stimuli employed in the study they are trying to replicate), especially given the recent 
controversy over lack of replication in social psychology (for review, see Earp & Trafimow, 
2015). The replication could be hindered if the stimuli employed in the new study differed on 
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one or more important dimensions (e.g., full facial versus cropped stimuli, mode of color 
presentation, color versus grey-scale background, etc.) compared to the stimuli used in the 
original study.  The failure to replicate effects from the original study, or, finding new effects in 
the follow-up study, would then be difficult to interpret.  In one sense, the studies are not directly 
comparable.  The stimuli in the original study and the extension study may vary on a dimension 
that is crucial to the replication or to the new effect.  As research moves beyond the mere 
demonstration of priming effects to explore the moderators of these effects, the ability to 
compare studies becomes more crucial. For example, different primes might interact with other 
experimental variables, and such interactions would distort the theoretical conclusions drawn 
from experiments and make comparisons across studies difficult.    
We also showed that most of the studies used actual pictures as primes, but many other 
studies also employed primes based on morphed images, yearbook pictures, magazine cutouts, 
magazine cutouts AND actual pictures, combining for a total of 84.3% photograph-based primes.  
This type of presentation is more realistic than other means of stimulus presentation (e.g., 
computer generated sketches or animations), and probably exaggerates racial typicality less.  
Nonetheless, we concluded that only 55.2% of the studies had realistic-looking stimuli (note that 
it was impossible to view stimuli in 34.4% of studies).  It is possible that processing in studies 
with schematic stimuli was more category-based, and perceptual processing (based on facial 
features of stimuli) either did not play a role or was diminished.  As we previously noted, less 
realistic/more schematic stimuli can potentially lead to exaggeration of racial typicality, as they 
do not provide as much individuating information, making it easier to process stimuli 
categorically, and leading to stronger racial bias effects. 
Primes also varied in whether they were presented in color or not. Some studies used 
stimuli in grayscale (30.2%) and some (35.4%) in color.  However, there is evidence that color 
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and gray-scale stimuli produce different outcomes in implicit racial evaluations.  Smith-
McLallen et al. (2006), for example, found that when gray-scale cropped pictures were compared 
with color non-cropped photographs in two forms of the Implicit Association Test (IAT, 
Greenwald et al., 1998), the IAT results were not significantly correlated, even though they both 
produced expected race effects.  Recent research has indicated that other properties of stimuli 
might be perceived differently (Stepanova & Strube, 2009) and differentially impact implicit 
racial evaluations (Stepanova & Strube, 2012) depending upon the mode of color presentation. 
Thus, different modes of color presentation can be sources of additional variability in racial 
priming studies, and racial biases are underestimated when gray-scale primes are employed.  To 
address ecological validity concerns, we suggest use of color photographs in future research.  
There was considerable variability in the size of primes.  Size can potentially amplify 
racial typicality of racial primes, with increased size providing details that might ease or speed 
up racial categorization and racial processing.  Most of the studies employed head shots, 
followed by cropped faces (mouth not shown), followed by full figures (face clearly seen), and 
cropped faces (mouth shown) and torsos, face clearly shown.  For example, 19.8% of studies use 
faces that were severely cropped (mostly Nozek et al. stimuli).  Such cropped stimuli that 
provide only limited information might have implications for perception of racial typicality, 
accentuating some features that full headshots do not, and potentially overestimating racial bias.  
Similar variability was found with other facial characteristics. For example, affective 
expression was controlled in less than half of the cases.  Often there were smiling and neutral 
primes that were used in the same set, and there was no control for affective expression.  Effects 
of affective expressions on racial stereotyping and prejudice have been documented (Cothran, 
2005; Hutchings & Haddock, 2008; Hugenberg & Bodenhausen, 2003; 2004) and so this feature 
of primes should be important for researchers to control in their stimuli.   
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Other examples of features not often controlled are the background behind the primes: 
Color distribution of the background was quite varied.  Indeed, very often it was different for all 
primes (without any control), and more Black primes than White primes appeared on light 
background and more White primes than Black primes appeared on a dark background. Based on 
simultaneous lightness contrast, where perception of the lightness of an object depends upon it 
immediate surroundings, if a dark face is presented on a light background, it will be perceived as 
a darker one than if it is presented on a dark background; likewise, if a light face is presented on 
a dark background, it will be perceived as a lighter one than when it is presented on a light 
background.  If color of backgrounds is not very well controlled, pure simultaneous lightness 
contrast effects might occur.  This can alter color perception of primes, perhaps exaggerating or 
attenuating their “Blackness” or “Whiteness” and leading to stronger racial biases.  
Most of the studies did not mention the status of their primes in terms of racial typicality 
or racial categorization (85.4%) and pre-testing for racial typicality/racial categorization was 
very low (13.5%).  Indeed, it is largely unclear how researchers dealt with issues of racial 
typicality or if they are even aware of the need to control for that characteristic.  It appears that 
authors do not consider the issue of racial typicality and the implications that follow if some of 
their primes are more typical than others.  Similar conclusions hold for other dimensions.  Only 
about half of the studies mentioned any kind of pre-testing.  This inattention to pre-testing 
applies to a large number of potentially important characteristics (e.g., attractiveness, age, 
likeability, friendliness, aggression/violence/hostility, intelligence). Moreover, even if pre-testing 
is performed, numerical data are rarely reported.   
 The larger conclusion is that researchers do not attend adequately to stimulus variability.  
Systematic investigation of various stimulus variables awaits future empirical research.  Yet, the 
various sources of that variability may have important implications for racial typicality (and 
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potentially attractiveness, threat, etc.) that could affect racial effects.  Note that we do not dispute 
previously found robust evidence of racial biases in priming research, yet one could argue that 
researchers select stimuli that helped them to find these effects (e.g., by selecting stimuli that 
exaggerate racial typicality of primes).  
De Houwer (2009) argues that to tap into attitudes towards categories, researchers should 
employ tasks that use category labels rather than facial primes. Even though that approach might 
produce racial effects that are devoid of any extraneous features of stimuli in question, it might 
reduce generalizability of the findings. We are routinely presented with exemplars of racial 
categories in real life, and elimination of pictorial priming tasks might limit the field to a 
somewhat narrow conceptualization of implicit attitudes. We are also aware of the dangers of too 
much standardization; that is, employing a single set of stimuli and one or two procedures across 
many studies.   Rather than abandoning pictorial priming or employing one set of stimuli, we 
recommend that authors make their stimuli more available, describe them more thoroughly, 
engage in more extensive pre-testing of them and share that with the wider scientific community.  
Researchers should consider the potential implications when selecting faces for priming studies.  
Variability in Potential Moderators 
Most of the studies had the crucial racial manipulation as a within-subjects factor, which 
made them more powerful than those employing between–subjects manipulations.  Knowledge 
of the statistical advantage of within-subject racial manipulations might deter researchers from 
exploring and developing other types of tasks, especially those that might better reflect the way 
that racial judgments are made outside the laboratory.  More specifically, racial priming research 
largely investigates comparative judgments in which participants are encouraged to compare or 
contrast primes from different racial groups, relying mainly on a within-subjects racial 
manipulation.  Outside the laboratory, however, judgments are often not comparative—a 
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member of a racial group is encountered without any reference to another group.  It might be 
argued that absolute judgments are turned into comparative judgments by perceivers, but that has 
not been demonstrated in research.  If it could be demonstrated, then the current task focus is less 
problematic, but if absolute judgments are fundamentally different, then current research largely 
does not speak to an important class of real-world racial decision making situations.   
When categorical information is activated prior to or during priming tasks (e.g., Amodio, 
2003; Amodio et al., 2004; Olson & Fazio, 2003; Payne et al., 2005), primes are either processed 
categorically, cue-based processing is overridden, and pictorial characteristics of stimuli do not 
matter OR processing primes categorically might cause features of those primes to be 
exaggerated to fit with the category prototype (Corneille, Huart, Becquart, & Brédart, 2004). 
However, only a few studies applied categorical activation before or during the procedure (less 
than 10%).  Therefore, it is important to address how different characteristics of primes affect the 
racial typicality, threat, affect, attractiveness of racial stimuli.   
Accuracy of Reporting 
We have addressed some methodological and conceptual issues related to variability in 
primes and some moderators in racial priming studies.  Although the information coded for this 
review allowed us to draw conclusions about the state of the field, almost as important was the 
information that we could not gather.  Information pertaining to stimuli, tasks, participants, etc., 
was missing in much of this literature.  Most of the time, it was not possible to determine an 
exact composition of the original samples (e.g., age, race, gender).  Very often limited 
information was given on gender and race of participants who were dropped from studies and, 
consequently, the race and gender compositions of the final samples. Statistical information was 
often missing and authors frequently were non-compliant with the APA standards (American 
Psychological Association, 2001) in reporting their data.  Lack of both statistical and descriptive 
PICTORIAL RACE ACTIVATION                                                                                        27 
information raises some questions about transparency of research, not only in the field of implicit 
prejudice and stereotyping, but more generally for psychology as a scientific field.   
Current Directions and Final Thoughts  
 Researchers continue to rely upon pictorial priming tasks to measure racial biases (e.g., 
Glaser & Knowles, 2008; Guinote, Willis, & Martellotta, 2010; Sadler, Correll, Park, & Judd, 
2012; Schlauch, Lang, Plant, Christensen, & Donohue, 2009; Smith, Dijksterhuis, & Chaiken, 
2008). There is still a great variability in the primes (and methods). That variability reflects a 
multitude of real-life features and phenomena and suggests considerable generalizability for 
racial priming effects.  Nonetheless, this variability only distantly resembles the variability 
outside the laboratory.  Accordingly, a thorough understanding of it is essential.  In that respect, 
this review should not be taken as a condemnation of the variability described.  It is a healthy 
feature of this research.  What is lacking, however, is the clear and thorough description of the 
sources of the variability that will enable researchers to capitalize on it and use it to advance our 
field. Given the recent attention to replicability in psychology in general (Plasher & 
Wagenmakers, 2012) and of priming effects in particular (Sherman, 2014), emergence of normed 
face databases of individuals of different races (e.g., Chicago Face Database; Ma, Correll, & 
Wittenbrink, 2015), and movement toward Open Access (Reis, 2007) and more stringent journal 
reporting standards (American Psychological Association, 2008) supported by multiple journals 
and open access research platforms (e.g., Open Science Framework), the field has a potential to 
move forward in the right direction.  
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Footnotes 
 
1 Note that by using “racially typical” or “racial typicality” terminology in this paper we 
do not refer to any sort of anthropological or biological notion of racial or ethnic typicality.  
Rather, we refer to what people perceive as typical facial phenotypic appearance of different 
ethnic groups (e.g., Black and White).  
2 There are several different computational approaches used to detect if there are general 
racial negativity or stereotypic associations, largely determined by a specific procedure and 
design involved.  
3 The IAT measures differences between two target concepts rather than differences 
between exemplars’ of two target concepts (De Houwer, 2001, see also De Houwer, 2003). The 
Single Category IAT (Karpinski & Steinman, 2006) and Go/No-go Task (Nosek & Banaji, 2001) 
were excluded on the same grounds (i.e., the effects reflect attitudes towards the categories Black 
and White rather than the faces used to activate those categories).   
4 Data for interrater agreement (Cohen’s kappa, κ) for all variables collected and reported 
in this manuscript is available from authors upon request.  
 5 Most of the studies included in this review were published articles (84.4%), with smaller 
numbers of dissertations (14.6%) and manuscripts under review (1%).  The earliest publication 
date was 1995, with the majority of studies published in 2003 (19.6%), 2005 (17.5%) and 2002 
(13.4%).  
 6 The results of analyses, including some additional analyses, data set, and the final 
version of the coding guide used for this review are available from authors at 
https://www.dropbox.com/sh/5lvyzt9lp0wz4bk/AABbAoI6eXuxlY0sYougTXzla?dl=0 
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Table 1. 
Mean Numbers of Participants in Original and Final Samples per Study Grouped by 
Demographic Characteristics and Means for Participants’ Age 
 
    Original Samples, Mean N     Final Samples, Mean N            Mage  
      (N of samples included)        (N of samples included) 
______________________________________________________________________ 
Age group/profession  
College students    69.09 (90)  64.31 (90) 19.58   
Children*     80 (3)   80 (3)   
Law enforcement officers   50 (1)   48 (1)  37 
Other adults     52 (1)   46 (1) 
_______________________________________________________________________ 
Ethnicity/Race  
African-American/Black   13.17 (24)    20.92 (12)  
White      59.21(68)  55.08 (61) 
Hispanic American    5.06 (17)  5.92 (12) 
Asian American    8.79 (19)  11.67 (12)   
Alaskan Native/Native American/  1.00 (4)  1.00 (1) 
Pacific Islander  
 
International     3.67 (3)  1.00 (1) 
Ethnicity not reported    34.23 (35)  50.60 (25) 
________________________________________________________________________ 
 
Gender  
 
Males      25.77 (52)  24.35 (55) 
 
Females     43.88 (56)  39.46 (59) 
 
Total      69.91 (96)  64.81(96) 19.15 
_______________________________________________________________________ 
 
*Note: both young children (Mage = 5.31) and older children (Mage = 9.24) are included. Number 
of studies on which these means are based is included in parenthesis.  
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Figure 1. Sample stimuli, read clockwise from the lower left corner: (a) Nosek et al. (2002) stimuli, available at http://projectimplicit.net/nosek/stimuli/, 
(b) Dovidio et al. (1997) stimuli, from Dovidio et al. (1997), Figure 1. copyright 1997 by Elsevier, reprinted by permission, (c) Greenwald, Oakes, & 
Hoffman (2003) stimuli, received from authors and available at http://faculty.washington.edu/agg/pdf/AppendixPhotos.pdf, (d) Barden, Maddux, Petty, & 
Brewer, (2004) stimuli, received from authors, (e) Plant, Peruche, & Butz (2005) stimuli, from Plant et al. (2005), Appendix A, copyright 2005 by 
Elsevier, reprinted by permission, (f) Hugenberg & Bodenhausen (2003) stimuli, received from authors, (g) Correll, Park, Judd, & Wittebrink (2002) 
stimuli, received from authors.  
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Figure 2. Stimuli origination (in percentages). 
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Figure 3.  Size of presentation (coders’ judgment) in percentages. 
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Figure 4. Information on pretesting of stimuli. 
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Figure 5. Types of priming tasks. Note: Flanker task is a variation of an affective priming task 
with an adddional manipulation of where on the screen a target word is presented. In 
performance type-based tasks changes in performance are measured after being presented with a 
racial prime, e.g. in a musical or math task, etc. In word completition tasks, participants are 
asked to complete incomplete words after racial prime presentation. The words are constructed in 
such a way that they can be completed in stereotypic/nonstereotypic manner. In probe 
recognition tasks, primes are paired with stereotypic or nonstereotypic behavioral descriptions 
and then a recognition test is completed where participants determine whether certain words 
(e.g., stereotypic traits) had been previously seen in behavioral descriptions.  
 
